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ABSTRACT 


Limnological investigations were conducted on three recreational-use lakes 

and one river. 


Population estimates of resident salmonids were attempted and recreational 
analyses were conducted for all three lakes. Recommendations for further 
study was made on one lake and one river system. 

KEY WORDS 

Southeast Alaska, Limnology, productivity, populations, recreation, steel- 

head, coho salmon, Dolly Varden char, cutthroat trout, kokanee, rainbow 

trout. 


BACKGROUND 


Limnological investigations have been conducted in several lakes in South- 
east Alaska (Schmidt, 1974; Schmidt and Robards, 1975; Schmidt, 1976-1982). 
One continuing objective of this project has been to determine the rela- 
tionship of the physical, chemical, and biological characteristics of these 
lakes to fish production. 

The Alaska Department of Fish and Game (ADF&G), Sport Fish Division, has 
long attempted to obtain additional protection for high-quality fishing 
waters. Since 1972, ADFdG and the U.S. Forest Service (USFS) have been 
coordinating their efforts to minimize forest-use impacts on identified 
high-quality watersheds. This investigation was conducted to further 
quantify the recreational value and productivity of high-use lake systems. 



S e l e c t e d  l a k e s  inc luded  Davidof,  P l o t n i k o f ,  and Salmon ( F i g u r e  1) .  P l o t -
n ikof  River, t o  t h e  o u t l e t  of P l o t n i k o f  Lake, w a s  e v a l u a t e d .  

Table  1 l i s t s  t h e  common name, s c i e n t i f i c  name, and a b b r e v i a t i o n  of each 
f i s h  mentioned i n  t h i s  r e p o r t .  

RECOMMENDATI O N S  

Davidof Lake 

None. 

P l o t n i k o f  Lake 

None. 

P l o t n i k o f  River 

Work should  b e  cont inued  on P l o t n i k o f  River t o  de te rmine  t h e  r u n  t iming ,  
o v e r w i n t e r i n g  areas, spawning areas, and numbers of spr ing- run  and summer-
r u n  s t e e l h e a d .  F u r t h e r  work should  be done t o  de te rmine  t h e  numbers and 
t iming  of t h e  coho salmon e n t e r i n g  t h e  P l o t n i k o f  system. Then, i f  neces-
s a r y ,  a management program could be implemented t o  r e s t o r e  t h e  r u n s  t o  
h i s t o r i c  l e v e l s .  

Salmon Lake 

The Salmon Lake system i s  v e r y  impor tan t  t o  t h e  S i t k a  area. It  i s  t h e  only  
system c l o s e  t o  town w i t h  f o u r  s p e c i e s  of salmon (coho, sockeye,  p ink ,  and 
chum), s t e e l h e a d  t r o u t ,  r e s i d e n t  rainbow t r o u t ,  c u t t h r o a t  t r o u t ,  and Dol ly  
Varden c h a r .  The system i s  a l s o  a n  impor tan t  spawning and o v e r w i n t e r i n g  
a r e a  f o r  anadromous Dol ly  Varden. Many l o c a l  people  h u n t ,  f i s h ,  and camp 
i n  t h e  area. 

The Salmon Lake watershed  is  mainly old-growth s p r u c e  and hemlock. An easy  
access a r e a  such as t h i s  i s  a prime area f o r  logging .  However, t h e  impor- 
t a n c e  of t h e  area f o r  r e c r e a t i o n  and f i s h  and w i l d l i f e  r e s o u r c e s  should  b e  
s t r e s s e d  b e f o r e  any development on logging  p l a n s  f o r  t h e  area are g iven  
s e r i o u s  thought .  

OBJECTIVES 

1. 	 To de termine  t h e  l i m n o l o g i c a l  r e l a t i o n s h i p s  and f i s h  
p o p u l a t i o n s  e x i s t i n g  i n  two h i g h - q u a l i t y  r e c r e a t i o n  a r e a s .  
The l a k e s  t h a t  w i l l  b e  s t u d i e d  i n c l u d e  Davidof and P l o t n i k o f  
Lakes i n  t h e  South Baranof Wilderness  Area and Salmon Lake 
n e a r  S i t k a .  The r iver  below P l o t n i k o f  Lake t o  P o r t  Banks 
w i l l  be  s t u d i e d  f o r  r e a r i n g  f i s h  p o p u l a t i o n s  and spawning 
h a b i t a t .  

2 



~ K U I UISLAND 

Q

Key Map 

Scale 1:1101777 

Fig .  1. Loca t ion  of Lakes S tud ied  i n  S i t k a  Area, 1982. 
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Table 1. List of Common Names, Scientific Names, and Abbreviations. 

Common Name 


Coho salmon 


Sockeye salmon 


Kokanee 


Pink salmon 


Chum salmon 


Steelhead 


Rainbow trout 


Cutthroat trout 


Dolly Varden 


Threespine stickleback 


Cottids 


~ ~~ 

Scientific Name and Author 


Oncorhynchus kisutch (Walbaum) 


Oncorhynchus nerka (Walbaum) 


Oncorhynchus nerka (Walbaum) 


Oncorhynchus gorbuscha (Walbaum) 


Oncorhynchus keta (Walbaum) 


Salmo gairdneri Richardson 


Salmo gairdneri Richardson 


Salmo clarki Richardson 


Salvelinus malma (Walbaum) 


Gasterosteus aculeatus (Linnaeus) 


Cottidae !& 


Abbreviation 


ss 

RS 


KOK 


PS 


cs 


SH 


RT 


CT 


DV 


TS 


sc 
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TECHNIQUES USED 


Relationship of Limnological Characteristics to Fish Production 


Limnological relationships existing in three lakes were investigated. The 
three lakes are Davidof (Figure 2), Plotnikof (Figure 3 ) ,  and Salmon 
(Figure 4 ) .  The Plotnikof River, Plotnikof Lake to Port Ranks (Figure 5 )  , 
was studied for rearing fish distribution and spawning habitat. 

Sampling stations were established at approximately the deepest portion of  
each lake. Vertical profiles of temperature and specific conductance were 
recorded at each station. Water samples for comprehensive chemical analy- 
ses were collected and preserved from each station once during the season. 
Comprehensive chemical determinations on preserved samples were conducted 
by the ADFdG limnological laboratory using atomic absorption and gas 
chromatographic analyses. 

Bathymetric maps were prepared for all three lakes. A Simrad EYM fatho-
meter was used to record depth contours on transects crossing each lake. 
The depth contours were transformed into bathymetric maps. 

Zooplankton were collected periodically throughout the summer from all 
lakes. Two vertical tows of 5 0  m were made on each occasion. The net used 
was 0 . 5  m diameter and 1.7 m long. The straining cloth had apertures of 
153 microns and 45% open area. Plankton were identified and counted. Dry 
and ash weights of plankton were determined by gravimetric analyses. 
Efficiency of nets was not accounted for in the calculations. Thermal 
profiles and Secchi disc readings were taken in conjunction with the 
plankton tows. 

Stream drift organisms were collected by placing nets in lake inlets. The 
net used was 30.5 cm square and 91.4 cm long. The netting was made of 
Nitex with pore size of 280 microns and 45% open area. Stream drift 
organisms were preserved in 70% ETOH and later identified and enumerated in 
the laboratory. 

Bottom fauna were collected by dredging with an Ekman 152.4-mm dredge. 

Bottom samples were washed through three graduated mesh screens, the finest 

having 28 meshes per inch. Organisms were preserved in 70% ETOH until 

laboratory analysis. 


Adult and juvenile fish were collected by hook and line, large and small 

baited traps, and fyke nets. The fyke nets used have 0.91-m x 0.91-m 

square frames with two 0.91-m x 12.2-m leads. The fyke nets were usually 

fished baited with salmon eggs in the cod end of the net. The fyke nets 

were allowed to fish overnight between checks. 


Age, growth, and condition factors of fish in the lakes were determined 

from fish collected throughout the study period. Fish were measured to the 

nearest millimeter from the tip of the snout to the tip of the tail. 


When samples were collected for paired length and weight measurements, 

individuals were measured for fork length, blotted to remove excess surface 

water, and then weighted to the nearest 0.1 g. Samples for length-weight 
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Limological 
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Fig. 2. Map Showing Location of Sampling Stations, Davidof Lake, 1982. 
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I n l e t  1( 

lN 
2 F l o a t i n g  G i l l  Nets, 

Second N a r r o w s  

Limnology S t a t i o n  	1 

0 1 -
km 


W y k e S e t s ,  9/24-26 Legend :

\I n l e t  3 1-18 = Dredge S i t e s  
HW+ F l o a t i n g  G i l l  Nets 

F ig .  3. Map Showing Locat ion  of  Sampling S t a t i o n s ,  P l o t n i k o f  Lake, 1982. 
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Fig. 4 .  Map Showing Location of Sampling Stations, Salmon Lake, 1982. 
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Fig .  5 .  P l o t n i k o f  River Sampling L o c a t i o n s ,  1982. 
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processing usually were not chosen randomly but were selected to ensure 

spread over the largest range in length. 


Paired length and weight data were used also to estimate the relative 

condition of the population at the time of the sample. The coefficient of 

condition was calculated from: 


K = 	100 x Weight (gm) 

Fork Length (cm)3 


Population estimates of resident trout were attempted on the lakes during 
the course of our investigations. Fyke nets, large baited fish traps, and 
hook and line sampling were used to capture the fish. 

Evaluation of Recreational Fishing Waters 


The recreational potential of Davidof, Plotnikof, and Salmon Lakes and 

Plotnikof River was evaluated. Information evaluated included the ability 

of the area to support a viable sport fishery, uniqueness of the area, 

aesthetics, recreational opportunities available at the lake, present-use 

patterns, accessibility, accommodations, and proximity to other similar 

recreational areas. 


FINDINGS 


Relationship of Limnological Characteristics to Fish Production--Morphometry 


The depth, size, and shape of lakes strongly influence the physical and 
chemical conditions which prevail in them. Since the physical and chemical 
parameters limit the species composition and abundance of organisms, it is 
essential to study the morphometric features of lakes. Bathymetric maps of 
Davidof (Figure 6 ) ,  Plotnikof (Figure 7 ) ,  and Salmon Lakes (Figure 8) were 
prepared from sounding data. Morphometric data for Salmon Lake is present-
ed in Table 2. 

Physical and Chemical Considerations 


Observations of temperature, Secchi disc visibility, pH, conductivity, 
alkalinity, and hardness were made on lakes during the survey period. 
Thermal data from Davidof, Plotnikof, and Salmon Lakes are presented in 
Table 3 .  Alkalinity, conductivity, dissolved oxygen, hardness, pH, Secchi 
disc visibility, and water temperature for the three lakes studied are 
presented in Table 4 .  Water quality analyses of the lakes are presented in 
Table 5 .  

The morphoedaphic index (MEI) (Ryder, 1964;  1965) is an emperically-
derived formula that was described initially as a convenient method of 
rapidly calculating potential fish yields from unexploited north-temperate 
lakes. Since its inception, the constraints on the use of the ME1 have 
been relaxed, as it has been applied to sets of lakes other than those for 
which it was originally devised. Various investigators have clarified our 
understanding of the MEI, e.g. ,  Jenkins (1967), Regier et a l .  (1971), and 

10 




DAVIDOF LAKE 

56O36'40" N, 134°50'30" W 
Depth in Meters 

N 

Fig. 6. Bathymetric Map of Davidof Lake. 
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SALMONSALMON LAKELAKE 

55O57'55O57' 45"45" N,N, 134008'45"134008'45" NN 
DepthDepth inin MetersMeters 

O u t l e tI 1; 


F i g .  8. Ba thymet r i c  Map of Salmon Lake. 
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Table  2 .  Morphometry of Salmon Lake. 

Water Area 410,765 m2 

Area by Depth Zone 

P e r c e n t  of 
Depth Zone (m) Area (m2) T o t a l  Area 

0- 5 94,530 23.0 

5-10 95,212 2 3 . 1  

10-15 119,012 29.0 

15-20 71,408 17.3 

2o-t 30,603 7.4 

Water Volume 4,304,778 rn3 

Acre Fee t  3,489 

Volume by Depth Zone 

P e r c e n t  of 
Depth Zone (m) Volume (m3) T o t a l  Volume 

0- 5 1,812,359 41.9 

5-10 1,336,063 30.9 

10-15 788,654 18.2 

15-20 314,148 7 . 2  

20-23 53,554 1 . 9  

Maximum Depth = 23.0 m Mean Depth = 10.4 m 

S h o r e l i n e  Length = 3,139.1 m S h o r e l i n e  Development = 1.3 

14 




T a b l e  3. Thermal Data ( " C )  From Lakes S t u d i e d ,  1983. 

Davidof  Plo t n i k o f Salmon 

Depth  June  S e p t .  Oct. J u n e  J u n e  J u l y  S e p t .  J u n e  June  J u n e  Aug. S e p t .  
(m> 18 8 2 1  12 1 8  27 8 3 18 29 4 8 

S 4.0 10.2 4.5 6 .8  8.0 . . . 11.6 9.0 11.5 15.5 14.1 10.9 
1 3.8 10.2 6.7 6.5 8.0 11.8 11.8 8.0 11.0 14.5 14.2 10.2 
2 3.7 10.3 6.8 6.0 8.0 11.5 11.8 7.8 10.0 12.0 14.0 10.1 
3 3.7 10.3 7.0 5.9 7.5 11.2 11.7 7.0 9.0 11.2 13.0 10.1 
4 3.5 10.2 7.0 5.8 7.5 11.1 11.5 6.4 8.5 10.1 11.5 10.0 
5 3.5 10.2 7.0 5.8 7.1 11.0 11.3 5.6 7.5 9.0 10.9 10.0 
6 . . .  10.1 7.0 5.7 7.0 10.9 . . . 5.1  6.5 7.8 10.2 9.9 
7 . . .  10.1 7.0 5.5 7.0 10 .1  . . . 5.0 6.0 6.7 8 .5  9.8 
8 . . .  10.0 7.0 5.4 6.5 9.6 . . . 4.9 5.5 6.0 6.9 9.5 
9 . . .  10.0 7.0 5.3 6.0 9.2 . . . 4.7 5.0 5.1 6.2 9.2 

10 3.5 10.0 7.0 5 .1  6.0 9 .0  10.9 4.3 4.8 5.0 5.5 8.9 
11 . . .  9.9 7.0 5.0 . . .  8.9 . . . 4.1 . . .  4.8 5.0 7 . 5  
12 . . .  9.8 . . .  5.0 . . .  8.5 . . . 4.0 . . .  4.4 4.9 6.1 
1 3  . . .  9.4 . . .  4.9 . . .  8.0 . . . 4.0 . . .  4.2  4.9 5.5 
14  . . .  9.7 . . .  4.8 . . .  7 . 1  . . . 4 . 0  . . .  4.2 4.9 5.0 
15 3.5 . . .  . . .  4.5 5.2 6.9 7.0 4.0 4.0 4 .1  4.9 4.9 
2 0  3.5 . . .  . .  4.1 4.8 4.9 . . . 3.5 . . .  4.0 4 .0  4 .2  
25 
29 

3.5 
3.4 

. . .  . . .  
. . .  . . .  3.9 . . . 4.0 

4.0 
4.0 . . . 
. . .  . . .  

3.4 
3.3 

. . .  

. . .  
. . .  
. . .  

. . . 4.0 

. . .  . . .  
30 . . .  . . .  . . .  3.8 . . . 3.9 . . . . . .  . . .  . . .  . . .  . . .  
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Tab le  5. Water Q u a l i t y  Analysis* of  Davidof,  P l o t n i k o f ,  and Salmon Lakes,  1 9 8 2 .  

Davidof Lake P l o t n i k o f  L a k e  Salmon Lake 

June  18 June  18 J u n e  18 

Parameter ,  Un i t  l m  l m  l m  

S p e c i f i c  Conductance, u mhos/cm 12 .0  14 .0  2 6 . 0  

PH 6 . 3  6 . 4  7 .O 

A l k a l i n i t y ,  mg/l  3 . 0  4 . 0  11 .o 
Calcium, mg/l  0 . 9  1 .3  4 .O 

Magnesium, mg/l  0.3  0 .3  0 . 3  

T o t a l  Phosphorus,  u g / l  as P 4 . 0 ,  6 . 1 ,  4 . 6 ,  4 . 4  7 . 2 ,  4 . 5 ,  4 . 4 ,  4 . 9  7 . 0 ,  6 . 8 ,  8.7 

T o t a l  F i l t e r a b l e  Phosphorus,** 
u g / l  as P 9 . 3 ,  9 . 3 ,  1 0 . 2 ,  1 0 . 2  9 . 3 ,  9 . 7 ,  9 . 8 ,  10.2 9 . 7 ,  8 . 0 ,  8.5 

F i l t e r a b l e  R e a c t i v e  Phosphorus, 
u g l l  as P 1 . 5 ,  1 .2  1 . 9 ,  1 .9  2 . 9 ,  2 .9  

Nitrate  -tNi t r i t e ,  u g / l  as  N 5 1 . 0 ,  4 9 . 0  4 6 . 0 ,  4 7 . 0  9 . 0 ,  0 . 5  

Ammonium, u g / l  as N 3 . 0 ,  2 .0  3 . 0 ,  2.0 5 . 0 ,  3 .0  

Kje l d a h l  N i t r o g e n  ( u g / l )  4 0 . 0 ,  4 0 . 0 ,  4 0 . 0  7 5 . 0 ,  8 5 . 0 ,  7 5 . 0  5 3 . 0 ,  4 9 . 0 ,  59.0 

R e a c t i v e  S i l i c a ,  u g / l  as S i  7 1 9 . 0 ,  6 9 4 . 0  7 5 4 . 0 ,  7 5 4 . 0  9 4 3 . 0 ,  931 .0  

I r o n  2 6 . 0 ,  19 .0  6 9 . 0 ,  3 5 . 0 ,  6 2 . 0 ,  6 5 . 0  5 7 . 0 ,  5 0 . 0  

*Mult iple  d a t a  e n t r i e s  i n d i c a t e  m u l t i p l e  a n a l y s e s  on same sample.  

**These a n a l y s i s  should n o t  exceed t o t a l  phosphorus,  t h u s  some form of con tamina t ion  is i n d i c a t e d .  




Henderson e t  a l .  (1973) ,  and have extended t h e  a p p l i c a t i o n  of t h i s  index t o  
o t h e r  c l i m a t i c  systems. 

The ME1 f o r  36 l a k e s  s t u d i e d  s o  f a r  i n  s o u t h e a s t  Alaska a r e  presented  i n  
Table  6 .  

Zooplankton: 

Although a s t a n d i n g  crop of p lankton  does not  measure p r o d u c t i o n ,  n e t  
plankton samples may show some d i s t i n c t i o n  between o l i g o t r o p h i c  and eu-
t r o p h i c  l a k e s .  Rawson (1953) s t a t e d  t h a t  t h e  s t a n d i n g  crop  of No. 20 n e t  
p lankton  measured by t o t a l  v e r t i c a l  h a u l s  e x h i b i t s  t h i s  d i s t i n c t i o n  i n  
wes tern  Canada. He g i v e s  t h i s  range a s  10- t o  40-kglha d r y  welght f o r  
a l p i n e  and l a r g e  o l i g o t r o p h i c  l a k e s ,  whi le  mesotrophic  and moderately 
e u t r o p h i c  l a k e s  have up t o  100 kg/ha.  

Plankton composition and d e n s i t y  from Davidof,  P l o t n i k o f ,  and Salmon Lakes 
a r e  p r e s e n t e d  i n  Table  7 .  

The s t a n d i n g  crop  of n e t  p lankton  was c a l c u l a t e d  u s i n g  an assumed n e t  
e f f i c i e n c y  of 25%. Average s t a n d i n g  crop  ( o r g a n i c  weight i n  k g l h a )  of  n e t  
p lankton  was: Davidof Lake, 17.7; P lo tn ikof  Lake, 8.5;  and Salmon Lake, 
3 .5 .  T h i s  shows a l l  t h r e e  l a k e s  t o  be i n  t h e  o l i g o t r o p h i c  ca tegory .  

Bottom Fauna: 

Bottom fauna c o l l e c t e d  by dredging  and s c r e e n i n g  b e n t h i c  m a t e r i a l  from 
P l o t n i k o f  and Salmon Lakes are i d e n t i f i e d  and enumerated i n  Table  8. 

Stream D r i f t  Organisms: 

Analys is  of stream d r i f t  organisms from t h e s e  l a k e s  (Table  9 )  shows poor 
p r o d u c t i v i t y  of t h e  i n l e t  streams. 

F i s h :  

A summary of f i s h  c a t c h  and e f f o r t  in format ion  f o r  l a k e s  s t u d i e d  i s  pre-
s e n t e d  i n  Table  10. F i s h  c a t c h  and sampling e f f o r t  f o r  P l o t n i k o f  River  i s  
shown i n  Table  11. A d i s c u s s i o n  of t h e  l imnology, f i s h e r y ,  and r e c r e a -
t i o n a l  p o t e n t i a l  of each system fo l lows .  

Davidof Lake. Davidof Lake ( l a t .  56"36'40" N ,  long. 134"50'30" W) i s  
l o c a t e d  58 km s o u t h e a s t  of S i t k a  on Baranof I s l a n d .  T h i s  l a k e  i s  i s o l a t e d  
by a series of f a l l s  and d r a i n s  t o  P l o t n i k o f  Lake. A t  e l e v a t i o n  209 m ,  
t h i s  l a k e  i s  h i g h e r  and c o l d e r  t h a n  P l o t n i k o f .  

Access t o  Davidof Lake i s  by f l o a t p l a n e  o r  a 1.6 km t r a i l  from t h e  head of 
P l o t n i k o f  Lake. The USFS m a i n t a i n s  a r e c r e a t i o n a l  c a b i n  a t  t h e  head of t h e  
l a k e .  The c a b i n  h a s  a wood s t o v e .  A poor-qual i ty  s k i f f  i s  provided.  

The only  f i s h  p r e s e n t  i n  Davidof Lake are rainbow t r o u t  which were p l a n t e d  
i n  1938 from S a s h i n  Lake. T h i s  o r i g i n a l  i n t r o d u c t i o n  of rainbow r e s u l t e d  
i n  a s e l f - s u s t a i n i n g  p o p u l a t i o n  of rainbow which are n o t  always easy  f o r  
t h e  a n g l e r  t o  c a t c h .  
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Tab le  6. Morphoedaphic Index of 36 Lakes i n  S o u t h e a s t  Alaska.  

R e s i d u e  D i s s o l v e d  
S p e c i f i c  Conductance  Calr ii 1 a t  ed  Sum S u r f a c e  Area ic U r p t l l  

Lake (v mhos) ( m g / l )  ( h a )  ( m )  

~-
Helen 50 35*** 14.5 3 .7  
Red 9 3  65*** 1 6 6 . 0  1 0 . 4  
Mounta in  100 59 8 3 . 0  2 0 . 5  
S i t u k  105 60 408.0 2 7 . 3  
S t r e e t s  30 21 60 .7  11.0 
F i n g e r  28 20*** 347.0 1 0 . 7  
Tammy 25 18*** 1 3 4 . 0  10.0 
C r e e n  39 22 70 .0  1 2 . 3  
Salmon 26  18 41 .1  10 .4  
Bear  29 21';** 30 .7  1 2 . 2  
Klawak 39 24 1 , 1 7 7 . 0  1 7 . 7  
Hof s t a d  1 7  12*** 6 0 . 3  9 .8  
Au k e  28 20 4 6 . 0  19 .0  
V i r g i n i a  18 13*** 258.0 1 3 . 0  
Manzani t a  6 0  42*** 625.0  4 9 . 0  
Salmon Bay 30 21*** 388.0 26 .7  
S i t k o h  39 27*** 209.5  35.2 
Heckman 1 7  14 1 6 3 . 0  19 .7  
S p u r t  1 6  14 107 .0  22 .2  
K a r t a  26 1 6  508. o 27 .6  
B u m e  20 14*** 6 6 . 8  24 .o 
Akwe 48 28 2 1 6 . 0  50 .1  
Oe Boer 1 3  1 3  51 .0 2 3 . 0  
Wilson  51 36?'** 4 6 8 . 0  54 .0  
I: I I ;I 47 33:<** 710.0 70.0 
1'3 tcl1 I Ilg 1 7  14 207 .0  10. 2 
I:1 LII- 3 )  22 538.0 52.0 
'Turner 15 10*** 1.270.0 30 .n  
Osprey 20 14 1 0 9 . 0  6 0 . 0  
Baranof 22 a*** 323.6  39 .0  
Swan 20 16 2 0 8 . 0  91.4 
Avoss 21 a*** 123.7 4 5 . 8  
P l o t n i k o f  14 1 0  
D a v i d o r  12 8 
Lon i e o f  5 $*** 1 7 9 . 0  5 5 . 1  
Rezanof 3 2"** 354.0 71.2 

* Y E 1  = M(irpIioednpliir Index  = T o t a l  D i s s o l v e d  __Sol i d s  (TOS) ( R y d e r .__ 1965) 
Mean Depth (i) 

?~*Kvder (1965)  d e s c r i b e d  t h e  e q u a t i o n  y.L2 f i  where  y = y i e l d  i n  pounds  p e r  a c r e  and  mean d e p t h  ( 2 )  was i n  f r e t .  
c x p r r s s i o n  (Ryder et  a l . ,  1974) is  t h e r e f o r e  y - 0 . 9 6 6  5 wlirre y i c l d  i s  f i s h  \ , i c l d  3s k g l h a  a n d  x YEI.-

"*? 'CJ lcu la ted  a s  0 . 7 0  x sperif i r  c o n d u c t a n c e  i n  micromhos. 

X I  

12.07 
6 .25  
2 .88  
2.20 
1.91 
1.87 
1 .80  
1 . 7 9  
1.75 
1 .66  
1 . 3 6  
1.22 
1.05 
1.oo 
0.86  
0 . 7 9  
0 . 7 7  
0.71 
0.63 
0 . 5 8  
0 .58  
0 .56  
0.56 
0 .67  
0 . 6 7  
0 . 4 6  
0.42 

0 . 3 3  
0 . 2 3  
0 . 2 0  
0.18 
0 .18  

n .07  
0 . 0 3  

The m e t r l c  

P o t e n t  i . i l  Y l t l d * *  
( k K / h a )  

___II_ 

3.36  
2 .41  
1 .h4 
I . 4 3  
I .  34 
1 .32  
1 . 3 0  
1 . 2 9  
1 .28  
1.24 
1.13 
1.07 
0.99 
0.97 
0.89 
0.86 
0 . 8 5  
0.81 
0.77 
0.74 

0.74  
0 .72  
0 .72  
0 . 6 9  
0 . 6 6  
0 . 6 6  
0 . b 3  
11. 5 5  
n..;b 
0.43 

0.41  

O . & l  


0.:: 

0.17  



N 
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T a b l e  7 .  Plank ton  Composition, D e n s i t y  (Organisms pe r  Square Mete r ) ,  and Weight (Mil l igrams p e r  Square 
Meter) as C o l l e c t e d  With No. 153 Ni tex  P lank ton  N e t ,  Davidof,  Salmon, and P lo tn lko f  L a k e s ,  1982.  

-
Lake Davidof Salmon 

Date Sept .  8 Oct.  21 June 3 June  29 J u l y  15 Aug. 6 Sep t .  8 

Depth of  Tow (m) 50 50 25 20 20 20 20 

Cladocera 
Bosmina l o n g i r o s t r i s  17,830 16 ,302 1 , 0 9 5  2 , 2 0 3  73,586 157,539 91,696 
Daphnia l o n g i r e m i s  34,004 63 ,474 0 0 0 0 0 
Holopedium gibberum 1,274 713 0 0 0 0 0 
Chydorinae 0 0 76 0 0 0 0 
Polyphemus p ed i c u l u s  0 0 0 0 0 0 0 
Cladocera eggs  6,368 7,438 76  63 7 99,567 56,037 3,821 

Copepoda 
Cyclops v e r n a l i s  14,901 7 ,845 2,878 2,840 2 ,292 11,080 14,901 
Diaptomus sp.  15,283 5 ,094 0 0 0 0 0 
Naup1i i 891 7 , 8 4 5  2 ,038 1 , 8 7 2  764 0 89  1 
Copepod eggs 1,274 306 0 0 0 0 0 

Rot i f  era 
K e l l i c ot t i a  l o n g i s p  i n a  5,986 26 ,184 1,605 89 1 5,884 1,274 1 ,274 
Asplancha sp.  0 0 0 0 0 0 0 
Conochilus s p .  0 0 0 0 0 5,476 0 
Conoch i lo ides  sp.  0 61 ,131 0 0 993 27,127 7,641 
Other  0 0 54,865 3 ,732 1 ,299 9,297 1,656 

Dry Weight 665.8 284.5 15 .8  20.4 76 .9  154.7 96.7 

Organic  Weight 623.0  263.7 10.7 13.2 65.1 137.4  60.5 

Ash W e i g  h t 42.8 20.8 5 . 1  7 . 2  11.8 1 7 . 3  36.1 



T a b l e  7 .  ( c o n t ' d )  	 Plank ton  Composition, Dens i ty  (Organisms p e r  Square Mete r ) ,  and Weight (Mi l l i g rams  
p e r  Square Meter) as C o l l e c t e d  With No. 153 Ni tex  Plankton Net, Davidof,  Salmon, and 
P l o t n i k o f  Lakes, 1 9 8 2 .  

Lake P l o t n i k o f ,  S t a t i o n  1 P l o t n i k o f ,  S t a t i o n  2 

Date June 10 J u l y  15 J u l y  30 Sep t .  8 June 12 J u l y  30 S e p t .  8 

Depth of Tow (m) 50 50 50 5 0  5 0  50 50 

Cladocera 
Bosmina long  i rostr i s  993 60,087 60,622 54 ,381 9,170 18,874 174,733 
D aphn ia  1ong i re mis 229 4 ,101 2,496 3,821 4,381 4,585 4 ,101 
Holopedium g ibberum 0 0 0 0 0 0 0 
Chydorinae 0 0 0 0 0 0 0 
Polyphemus p e d i c u l u s  0 0 Rare 0 0 0 0 
Cladocera eggs 0 83,800 57,056 8 ,533 3 ,770 12,226 36,195 

Copepoda 
Cyclops v e r n a l i s  25,446 61,870 74,885 29,674 39,735 12,761 17,295 
Diaptomus sp.  229 0 0 0 0 0 250 
N a u p l i i  59,373 2,318 0 0 0 2,292 5 35 
Copepod eggs 0 0 0 0 65,920 0 0 

Rot i f  era 
K e l l i c o t t i a  l o n g i s p i n a  7,871 13,016 20,326 19,995 8 , 1 5 0  41,034 19 ,613 
Asplancha sp.  2,292 55,807 168,670 6,368 0 0 0 
Conochilus s p .  0 0 21,396 0 0 7 64 0 
Conochi loides  sp.  0 0 49,924 0 1,019 3,821 0 
Other  0 0 0 0 0 0 0 

Dry Weight 	 80.4  292.2 243.8 161.9 50.4 5 9 . 0  2 3 2 . 1  

Organic  Weight 	 45.8  2 7 3 . 3  222.4 145.6 37.7 47.3 208.2 

Ash Weight 	 34.6  1 8 . 9  21.4 16.3 12.7 11.7 23.9 



Table 8 .  Identification and Enumeration (Organisms per Square Meter) of 
Benthic Organisms From Plotnikof and Salmon Lakes, 1982. 


Lake 


Depth Range 


Number of Samples 


Oligochaeta 


Hirudinea 


Dic ran0 ta 


Chironomidae 


Gastropoda 


Sphaeridae 


Plotnikof 

2.2-93.0 m 

18 

144 

36 

0 

533 

0 

33 

Salmon 

3.0-24.0 m 

13 

83 

0 

3 

325 

3 

179 

22 



Table 9. Identification and Enumeration of Stream Drift Organisms From 

Plotnikof and Salmon Lakes, 1982. 


Lake Plotnikof Salwn 

Location Inlet 1 First Narrow Inlet 2 Hain Inlet 

Date June 6 Julv 30 Sept. 24 June I1 June 16 July 27 Sept. 23 June 3 July 1 SePt. 5 

01 igoc haeta 
Amphipoda 
Acari 

4 
0 
9 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
2 
0 

0 
0 
0 

0 
1 
0 

0 
0 
5 

0 
0 
2 

0 
0 
2 

Ephemeroptera 
Ameletus sparsatus 
b e t i s  bicaudatus --

0 
1 

31 

6 
0 
19 

0 
0 
0 

0 
0 
0 

0 
0 

34 

4 
0 

29 

0 
0 
0 

2 
15 
5 

2 
0 
3 

0 
0 
0 

Cinygmula sp. 
Epeorus sp. -E. deceptivus 
E. grandis 
Rithrogena sp. 
R. robusta 

-
--

5 
I 
0 
0 
0 
0 

0 
0 
1 
1 
0 
3 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

4 
0 
0 
3 
1 
0 

0 
0 
0 
1 
0 
0 

0 
2 
0 
0 
0 
0 

6 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
0 

Paraleptophlebia 
Ephemerella sp. -E. grandi 
E. doddsi--

21 
0 
0 
0 

12 
0 
1 
0 

0 
0 
0 
0 

0 
0 
0 
0 

5 
3 
0 
2 

79 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
3 
0 
0 

0 
1 
0 
0 

Chloroperlinae 21 3 0 0 34 3 3 0 0 4 
0 0 0 9 0 0 1 2 2 0 
0 0 0 0 0 0 0 2 0 0 
0 1 0 0 42 2 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 

Nemouridae 8 0 0 0 0 0 0 0 0 0 

-2. cinctipes 
Capniidae 

C. excavata 

Zapada sp. 

Capnie sp.--

0 
0 
2 
0 
11 

2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
69 
0 
0 
37 

3 
0 
0 
0 
0 

2 
0 
0 
0 
0 

0 
0 
0 
3 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Leuctridae 17 0 0 0 0 32 0 0 0 0 
Despaxia augusta 0 3 2 0 0 0 13 0 0 1 
Dicosmoecus sp. 0 0 0 1 0 0 0 0 0 0 
Paraleuctia sp. -P. foreiputa 

0 
I 

0 
0 

0 
0 

0 
0 

21 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

P. occidentalis - 0 0 0 0 15 0 0 0 0 0 
Rhyacophila 2 1 0 0 4 1 0 0 0 0 
Micrasema 5 0 0 0 5 2 0 1 0 0 
Amphizoa 0 0 0 0 1 0 0 0 0 0 
Limnephilidae 0 0 0 0 0 0 0 1 1 0 
Dicranota sp. 2 7 0 0 3 0 0 I 0 0 
Tipulidae sp. 0 0 0 0 I 1  0 0 0 0 0 
Wexatoma sp. 0 1 0 0 0 0 0 0 0 0 
Chironomidae 33 40 18 28 4 3  4 7 5 1 1 
Dytisc idae 0 0 0 3 0 0 0 0 0 0 
Prosimuliam sp. 6 7 0 0 7 7 0 0 0 0 
Atherix sp. 1 0 0 0 0 0 0 0 0 0 

Terrestrials 
Arachnida 3 0 0 0 3 il 1 0 0 0 
Lepidoptera 
Coleoptere 

0 
4 

1 
0 

1 
0 

0 
0 

0 
I 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Ichneumnidae 
Formicidae 
Uuscoidea 
Scolytidae 
Hycetophilidae 
Empididae 
Smint hur idae 
Millipedes 

0 
1 
0 
0 
0 
0 
0 
0 

2 
0 
2 
0 
0 
3 
0 
0 

6 
0 
2 
0 
0 
1 
0 
0 

3 
0 
0 
2 
0 
0 
0 
0 

I 
0 
0 
0 
0 
2 
1 
3 

0 
0 
0 
0 
0 
0 
0 
0 

3 
0 
D 
D 
0 
0 
0 
0 

0 
0 
0 
0 
D 
I 
0 
0 

0 
0 
0 
0 
2 
3 
0 
0 

0 
0 
0 
0 
0 
2 
0 
0 

23 




Table 10. Summary of F i s h  Sampling E f f o r t  and Catch  Data From Lakes Studied, 1982. 

Date 

May 27 
J u n e  7 
J u n e  9-10 
J u n e  10 
J u n e  I 4  
J u n e  1 5  
J u n e  15 
S e p t .  1 5  
S e p t .  15 
S e p t .  1 5  
S e p t .  1 6  
S e p t .  16 
S e p t .  22-26 

S e p t .  23 
S e p t .  24-26 

S e p t .  24 
S e p t .  25  
S e p t .  26 
S e p t .  26 

nay  20 
J u n e  2 
J u n e  2-5 
J u n e  28 
J u n e  29 
J u n e  2 9  
J u n e  29 

J u n e  30 
J u n e  30 
J u l y  1 
J u l y  1 
J u l y  2 
J u l y  2 
Aug. 4 
Aug. 4 

Aug. 4 
Aug. 5 
Aug. 5 
Aug. 5 
Aug. 5 
Aug. 5 
Aug. 6 
Aug. 6 
S e p t .  8 
S e p t .  9 
S e p t .  9 

L o c a t i o n  

O u t l e t  
O u t l e t  
Lake  
Lake  
Pond t o  t i d e w a t e r  
Lake 
Lake  
Lake 
Lake  
Lake 
Lake 
Lake 
La ke  

L a k e - o u t l e t  area 
L a k e - I n l e t  3 

I n l e t  1 
R i v e r - l a k e  t o  canyon 
L a k e - o u t l e t  a r e a  
Lake 

S a l n o n  Lake o u t l e t  
I n l e t  1 
Lake 
Lake 
O u t l e t  
Lake 
Lake 

I n l e t  end  
O u t l e t  end  
In l e i  e n d  
O u t l e t  end  
I n l e t  end  
O u t l e t  end  
I n l e t  end  
O u t l e t  end  

Lake 
O u t I e t  end  
I n l e t  end  
H a i n  i n l e t  
O u t l e t  
O u t l e t  end  
I n l e t  e n d  
O u t l e t  end 
I n l e t  end  
I n l e t  e n d  
O u t l e t  end  

Gear Type 

Hook and  l i n e  
Hook and  l i n e  
4 l a r g e  t r a p s  
Hook a n d  l i n e  
Hook a n d  l i n e  
3 l a r g e  t r a p s  
9 f r y  t r a p s  
3-lead f y k e  n e t  
2 I a r g e  t r a p s  
8 f r y  t r a p s  
2 l a r g e  t r a p s  
8 f r y  t r a p s  
F l o a t i n g  g i l l  n e t ,  

m a l l - 2  m e s h e s  o n l y  
Hook a n d  l i ne  
3 f y k e  n e t s  

Hook a n d  l i n e  
Hook a n d  l i n e  
Hook a n d  l i n e  
14  f r y  t r a p s  

Hook a n d  l i n e  
9 f r y  t r a p s  
Hook a n d  l i n e  
Hook a n d  l i n e  
8 f r y  t r a p s  
Hook a n d  l i n e  
1 f y k e  n e t s ,  

i n l e t  end  
1 f y k e  n e t  
1 f y k e  n e t  
I f y k e  n e t  
1 f y k e  n e t  
1 f y k e  n e t  
1 f y k e  n e t  
1 f y k e  n e t  
I f y k e  n e t  

Hook a n d  l i n e  
I f y k e  n e t  
I f y k e  n e t  
9 f r y  t r a p s  
7 f r y  t r a p s  
Hook a n d  l i n e  
I f y k e  n e t  
1 f y k e  n e t  
I f y k e  n e t  
I f y k e  n e t  
Hook a n d  l i n e  

Time F i s h e d  

H o u r s f H i n u t e s  


P l o t n i k o f  Lake 


3:OO . . .  
41:04 

1:20 
3:OO 
5:17 

15:33 
42:06 

4:49 
17:25 
42:42 

1 7 3 : I S  

4 n i g h t s  
1:30 

63: 52 

1:OO 
3:OO . . .  

35:07 

Salmon Lake 

3:oo 

19:35 . . .  . . .. 
14:47 
. , .  
18:50 
24: 10 
24:lO 
24:OO 
22: 50 
22:05 
21:40 
20:30 
18:40 

2:30 
27:26 
26: I5  
24:22 
15:23 
2:15 

17:07 
1 7 2 6  
18:38 
22:06 

3:OO 

C a t c h  

7 RT-SH (400-685 om) 
3 RT w)7 SH (97-170 

8 RT 
I RT (324 m) 
0 
6 SS ((60 m) 
2 RT (210-333 om), 3 DV (105-158 m), 3 SS (97-110 m) 
38 SS. I DV 
115 SS. 1 DV 
12 SS, 1 DV 
74 S S .  3 DV (115-145 m). 1 RT (165 m.) 

2 (231. 2 4 5  m). 2 ss ( a d u l t ) .  2 ss ( r e a r i n a ) .  2 W (111. 118 m)5 RTRT (131-236 om) -
1 9  RT (112-241 m). 1,337 SS ( r e a r i n g ) ,  10 DV (59-140 m) ,  

3 KOK (101-114 la) 

330RT (130-248 la)
RT (179-412 m) 

8 RT (223-398 om) 

304 SS ( r e a r i n g ) ,  1 DV 


2 SH (721 ,  820 mil) 

019 DV (218-382 m), 8 CT (251-391 om), 2 RT (215 .  246 m ) ~1 si ( 7 2 1  m, 

12 DV (201-483 m). 3 CT (239-390 an), 1 RT (290 

1 3  SS ( r e a r i n g ) .  1 RT ( 1 0 5  ma), 1 DV (84 m) 

5 D V  (304-412 m). 4 CT (211-308 m), 3 RT (237-324 m) 


1 9  DV (122-217 om), I CT (316  m), 12 SS ( r e a r i n g ) ,  7 TSB 

301 ss. 5 CT (136-195 m).16 DV (65-299 mn) 

289 S s ,  9 CT (142-323 m), 44 DV (88-267 m), 7 RT (77-137 m) 

21 ss, 2 CT ( 2 7 2 ,  322 m), 5 DV (111-280 m). I RT (118 W l  

130 ss, 7 CT (142-274 m), 14 DV (115-270 m). 5 RT (137-250 m)  

109 S S ,  4 CT (155-234 w). 2 DV (97. 150 !MU) 


179 ss, 5 CT (105-320 m), I 1  DV (102-375 m). 3 RT (78-139 

3 5  ss, 8 CT (164-326 om). 46 OV (128-476 m). 31 TSB 

90 ss, 9 CT (159-331 m), 10 DV (168-282 4.9 RT (121-241 m). 

1 CS ( a d u l t ) 

6 SS ( r e a r i n g ) ,  9 CT (162-345 !MU), 1 DV ( 3 4 8  m),1 RT rrm) 

63 ss, 8 CT (127-235 m),9 DV (142-278 om), 1 RT (131  d+40 TSB* sC 


10 ss, 4 CT (152-271 m). 8 DV (139-387 m), 28 E B .  SC 


127 S S ,  1 5  DV (58-122 w). 1 Sc 

46 SS, 17 RT (85-174 m), 6 bc 

5 ss ( r e a r i n g ) ,  13 CT (158-346 m),  3 DV (225-310 an). 1 RT ( 2 7 2  W) 


10 ss, 5 DV (232-335 mn). 1 CT (152 m), 30 TSB, 1 SC 


2: ss, 5 CT (152-332 m). 4 DV (118-238 m). 15 TSB. 10 SC 


14 Sj, 54 DV (114-532 m),2 CT (186. 189 W) 


1 3 0  ss,  ? I  DV (213-619 m). 5 CT (147-291 m). 3 TSB. 1 Sc 

4 SS ( a d u l t s ) ,  12 DV (unmeasured)  




Table 11. Plotnikof  River  F ish  Sampling E f f o r t  and Catch by Area, 1982. 

Location 

Lake o u t l e t  t o  pond 

Pond 

Pond o u t l e t  t o  s l i d e  

S l i d e  t o  top  of 
canyon 

Lower r i v e r  (Area 1)  

Lower r i v e r  (Area 2) 

Lower r iver (Area 3) 

Tidewater f a l l s  ho le  

Tidewater f a l l s  ho le  

Tidewater f a l l s  ho le  

Date 

June 10 

J u l y  28 

J u l y  29 

J u l y  29 

Aug. 10 

Aug. 11 

Aug. 12  

J u l y  22 

Aug. 10 

Aug. 9 

Gear Type 

7 f r y  t r a p s  

1 7  f r y  t r a p s  

8 f r y  t r a p s  

14 f r y  t r a p s  

15 f r y  t r a p s  

15 f r y  t r a p s  

6 f r y  t r a p s  

Hook and l i n e  

Hook and l i n e  

Hook and l i n e  

Time Fished 

Hours & Minutes 


14: 57 

45: 13 

13:46 

30:27 

37: 16 

35:55 

1 2 :  1 7  

2:30 

8:38 

l :oo  

Catch 

1 RT, 2 SS 

7 RT, 301 SS, 26 DV 

24 RT, 29 SS, 1 DV 

147 RT, 72 SS, 1 7  D v  

231 RT, 43 SS, 33 DV 

176 RT, 85 SS, 7 1  DV 

33 RT, 18 SS, 7 DV 

9 SH 

61 RT, 9 DV, 5 SS, 59 Sc 

3 SH 



During t h e  per iod  June 22-25, an e f f o r t  was made t o  mark a l a r g e  number of 
f i s h  f o r  a populat ion estimate. A t o t a l  of 53 f i s h  were marked a f t e r  
cap tu re  by fyke n e t s  and hook and l i n e .  Length-weight r e l a t i o n s h i p  of 
t hese  f i s h  i s  shown i n  Figure 9. Age-length r e l a t i o n s h i p s  (Table 12)  and 
condi t ion  f a c t o r s  (Table 13) show these  rainbow are slower growing and have 
lower condi t ion  f a c t o r s  than  do t h e  rainbow i n  P lo tn ikof  Lake. The l a r g e s t  
f i s h  captured i n  Davidof Lake was 370 mm long and weighed 495 gm. 

A r ecap tu re  e f f o r t  t o  complete t h e  popula t ion  estimate was completed 
October 20-22, 1982. Only one marked f i s h  w a s  captured of 12  t o t a l  recap- 
t u r e s .  This  y i e l d s  an u n r e l i a b l e  popula t ion  estimate of 636 f i s h .  

The main i n l e t  t o  Davidof Lake has  good spawning h a b i t a t ,  bu t  i t  i s  q u i t e  
braided and appears  t o  be uns t ab le .  This  may r e s u l t  i n  l imi t ed  product ion 
i n  t h e  i n l e t  i n  some years .  

The Davidof Lake area i s  very  scen ic  and, a l though t h e  f i s h i n g  i s  not  t he  
b e s t ,  t h e  cabin  r ece ives  a f a i r  amount of use.  Hunters probably use  t h e  
cabin  more than  s p o r t  fishermen. 

Plotnikof  Lake. P lo tn ikof  Lake ( l a t .  56'35'00" N ,  long. 134'53'30" W) i s  a 
l a r g e ,  o l igo t roph ic  l ake  loca ted  60 km south sou theas t  of S i t k a  on t h e  w e s t  
s i d e  of Baranof I s l and .  The su r face  e l eva t ion  of P lo tn ikof  Lake i s  84 m. 
P lo tn ikof  Lake is  one of t h e  h ighes t  l akes  i n  southeas t  Alaska a c c e s s i b l e  
t o  anadromous f i s h .  

Access t o  Plotnikof  Lake is  by f l o a t p l a n e  o r  by a 4-km t r a i l  from 
Por t  Banks. The t r a i l  i s  poorly maintained and i t s  terminus a t  t h e  o u t l e t  
of P lo tn ikof  Lake a f f o r d s  l i t t l e  access  t o  t h e  l ake  due t o  t h e  s t eep  
shore l ine .  The USFS maintains  a recrea t iona l -use  cabin a t  t h e  east  end of 
t he  lake .  A s k i f f  i s  provided f o r  t h e  use  of people s t ay ing  a t  t h e  cabin.  
There are s e v e r a l  good campsites along t h e  per imeter  of t h e  l ake ,  bu t  a 
boat i s  needed t o  move about t h e  lake .  

Recrea t iona l  use  of Plotnikof  Lake is  mainly d i r e c t e d  toward f i s h i n g  f o r  
rainbow t r o u t .  Many people a l s o  venture  t o  t h e  l ake  f o r  t he  spec tacu la r  
scenery t y p i c a l  of southeas t  Alaska 's  mountain l akes .  Later season v i s i -
t o r s  can combine rainbow t r o u t  f i s h i n g  wi th  f i s h i n g  f o r  coho salmon a d u l t s  
and deer  hunt ing.  Plotnikof  Lake provides  a good oppor tuni ty  t o  enjoy 
q u a l i t y  angl ing  wi th  a good chance of landing a l a r g e  rainbow t r o u t .  

The l ake  is  l a r g e  (7.2 km long) and d r a i n s  i n t o  Por t  Banks on t h e  south 
s i d e  of Whale Bay v i a  P lo tn ikof  River.  P lo tn ikof  Lake i s  separa ted  i n t o  
two s e p a r a t e  bas ins  by a 75-m long stream 3.2 km east  of t h e  o u t l e t .  Steep 
s lopes  dominate most of t h e  l a k e ' s  circumference.  

There are two major i n l e t s  a t  t h e  no r theas t  end of t h e  lake .  I n l e t  N o .  1 
o r i g i n a t e s  i n  Davidof Lake and i s  about 1.6 km long. I n l e t  N o .  2 i s  s h o r t  
and s t e e p ,  d ra in ing  a small l a k e  i n  a c i rque  about 396 m above Plotnikof  
Lake. There are numerous o t h e r  small  i n l e t s  feeding  Plo tn ikof  Lake. 

Surveys conducted on I n l e t s  Nos. 1, 2 ,  and 3 (Figure 2)  i nd ica t ed  l imi t ed  
spawning area f o r  t h e  f i s h  i n  P lo tn ikof  Lake. The o u t l e t  of P lo tn ikof  Lake 
has  some spawning area near  t h e  l ake  and l a r g e  spawning rainbow t r o u t  were 
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Fig. 9. 	 Length-Weight Relationships of Rainbow Trout From Davidof and 
Plotnikof Lakes, 1952. 
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Table 12. Age and Length (mm) Relat ionships* of Fish From Lakes Studied,  
1982. 

Lake P 1ot n  iko  f Davidof Salmon Pl otn i  ko f 

Species  Rainbow Trout Rainbow Trout Rainbow Trout Do l ly  Varden 

a = -64.43 -115.13 -8. a5 31.70 


b =  211.30 214.35 152.95 51.31 


r2 = 0.53 0.60 0.86 0.62 


N = 64 49 33 24 


Age 

1 . . .  . . .  . . .  . . .  

2 82 . . .  97 . . .  

3 168 120 159 a8 

4 228 182 203 103 


5 275 229 237 114 


6 314 268 265 124 


7 347 302 . . .  131 


a 377 331 309 138 


9 400 . . .  . . .  . . .  

10 . . .  . . .  . . .  150 


11 442 . . .  . . .  154 


*y = a + b I n  x, where y = l eng th  (nun) and x = age (years )  
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Table 13. Condit ion F a c t o r s  (K)* of F i s h  Sampled, 1982. 

Condit ion Fac to r  Standard 
Lake Spec ies  Number w Range Deviat ion 

~~ ~ 

Davidof Rainbow t r o u t  37 1.09 0.78-1.72 0.17 

Plot n  i ko  f Rainbow t r o u t  46 1.18 0.87-1.82 0.32 

P1otn iko  f Dolly Varden 15 0.97 0.79-1.42 0.04 

Plo tn iko f  Kokanee 5 1.03 0.89-1.17 0.06 

*K = 100 x Weight (gm) 
Fork Length (cm)3 
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sampled i n  t h i s  area, a long wi th  spawning s t ee lhead .  The s h o r t  r i v e r  
between t h e  two major bas ins  of t h e  l ake  has  some spawning area and t h e  
presence of post-spawning rainbow t r o u t  i n  t h i s  area i n d i c a t e s  t h a t  i t  i s  
being u t i l i z e d  by spawning t r o u t  and poss ib ly  salmon. The upstream end of 
t h i s  r i v e r  and t h e  o u t l e t  end of t h e  l ake  have an abundance of l o g s  which 
are u t i l i z e d  by r e a r i n g  rainbow t r o u t .  The i n l e t s  had few r e a r i n g  f i s h .  

F i sh  sampled i n  P lo tn ikof  Lake included coho salmon, rainbow t r o u t ,  Dolly 
Varden, and kokanee salmon. Adult s t ee lhead  probably overwinter  i n  t h e  
l ake .  

The rainbow t r o u t  popula t ion  i n  P lo tn ikof  Lake and t h e  upper r i v e r  i s  
hea l thy ,  but  no t  ove r ly  l a r g e .  F ish ing  f r y  t raps  was t h e  most success fu l  
method of ca tch ing  r e a r i n g  f i s h  (under 150 mm) and hook-and-line sampling 
w a s  most e f f e c t i v e  on l a r g e r  rainbow t r o u t  (up t o  629-rnm f o r k  l eng th ) .  
Age-length d a t a  a r e  presented  i n  Table  12 .  The length-weight r e l a t i o n s h i p  
of t h e s e  rainbow i s  presented i n  F igure  9. Condi t ion f a c t o r s  f o r  f i s h  
sampled are presented  i n  Table 13. A popula t ion  estimate w a s  a t tempted on 
t h e  rainbow t r o u t  i n  P lo tn ikof  Lake, bu t  due t o  t h e  l a k e ' s  l a r g e  s i z e  and 
an inadequate  sample s i z e ,  a popula t ion  estimate was no t  poss ib l e .  

Rearing coho salmon are abundant i n  P lo tn ikof  Lake. Shallow, deb r i s -
f i l l e d  a r e a s  and s t e e p ,  rocky s h o r e l i n e s  were product ive  sampling lo-
c a t i o n s .  Ear ly  season ca t ches  (June 15) w e r e  low, wi th  only  s i x  r e a r i n g  
coho taken  i n  n ine  f r y  t r a p s  f i shed  around t h e  l a k e  per imeter .  I n  Septem- 
b e r ,  i n d i v i d u a l  f r y  t r a p s  caught up t o  7 1  r e a r i n g  coho and fyke n e t s  up t o  
611 coho per  t r a p .  Th i s  very  seasonal  n a t u r e  of t r app ing  success  may be 
r e l a t e d  t o  food supply.  

Adult coho salmon e n t e r  P lo tn ikof  Lake from l a t e  J u l y  through September. 
Escapement- estimates f o r  t h e  P lo tn ikof  system have averaged 
2,000-4,000 cohos t h e  las t  few yea r s .  

One i n t e r e s t i n g  species of salmonid sampled t h a t  was no t  p rev ious ly  re-
corded i n  t h e  P lo tn ikof  system i s  kokanee salmon. F ive  kokanee were 
sampled i n  September whi le  f i s h i n g  fyke n e t s  o f f  t h e  mouths of I n l e t s  
Nos. 1 and 3. Four of t h e s e  were mature f i s h .  Age, weight ,  l eng th ,  and 
f ecund i ty  d a t a  f o r  t h e  kokanee are presented  i n  Table  14. Condi t ion f a c t o r  
d a t a  are presented  i n  Table  13. 

The Dolly Varden i n  P lo tn ikof  Lake are small f i s h .  Mature Dolly Varden 
from 102-143 mm w e r e  sampled i n  September us ing  fyke n e t s  f i shed  o f f  t h e  
i n l e t s  t o  t h e  l ake .  The l a r g e s t  Dolly Varden sampled dur ing  our  inves t iga -
t i o n s  was only 178 mm f o r k  length .  Age-length d a t a  f o r  P lo tn ikof  Lake 
Dolly Varden are presented  i n  Table  1 2 .  Condi t ion f a c t o r  d a t a  are present -
ed i n  Table  13. 

Salmon Lake. Salmon Lake ( l a t .  56"58' N ,  long. 135'09' W) i s  a s m a l l  l ake  
14.5 km sou theas t  of S i t k a  a t  t h e  head of S i l v e r  Bay. The l a k e  is  1.6 km 
long and 0.4 km wide. It i s  a shal low l ake  by Southeast  s t anda rds  (23 m 
maximum depth)  and has  a r e l a t i v e l y  h igh  p ropor t ion  of l i t t o r a l  area. 
There i s  one major i n l e t  i n  t h e  sou theas t  corner  of t h e  l a k e  and a 1 . 2  km 
o u t l e t  a t  t h e  n o r t h  end t h a t  empties i n t o  S i l v e r  Bay. 
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Table 14. Age, Length, Weight, Sex, and Fecundity of Kokanee, Plotnikof 
Lake, September 17-25, 1982. 

Age Length (mm) Weight (sm) 

3+ 101 9.9 

3+ 104 10.0 

4+ 108 14.7 

5+ 114 17.2 

4+ 114 14.3 

Sex Fecund it y 

Mature . . .  
9 Immature . . .  
9 Mature 31 + 26 = ( 5 7 )  

Mature . . .  
9 Mature 25 + 19 = ( 4 4 )  
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Access t o  Salmon Lake is  p r imar i ly  by a USFS t r a i l  1 . 2  km from t h e  head of 
S i l v e r  Bay t o  t h e  o u t l e t  end of t h e  l ake .  The t r a i l  s k i r t s  t h e  east shore  
of t he  l ake  and cont inues t o  t h e  head end of Redoubt Lake, a t o t a l  d i s t a n c e  
of 7 . 4  km from S i l v e r  Bay. 

The Salmon Lake watershed i s  one of t h e  more popular r e c r e a t i o n a l  u se  areas 
c l o s e  t o  S i t k a .  I ts  c loseness  t o  town and t h e  r e l a t i v e l y  s h e l t e r e d  rou te  
t o  i t  make t h e  area e a s i l y  a c c e s s i b l e  t o  people wi th  s m a l l  boa ts .  

There i s  no USFS cabin on Salmon Lake. This  probably accounts f o r  t h e  
r e c r e a t i o n a l  u se  being almost exc lus ive ly  by l o c a l  people.  The primary 
r e c r e a t i o n a l  u ses  of t h e  Salmon Lake system are deer  hunt ing ,  f i s h i n g ,  and 
h ik ing .  There are a couple of good campsites near  t h e  o u t l e t  of Salmon 
Lake. 

The Salmon Lake system conta ins  a good v a r i e t y  of salmonids. Coho, p ink ,  
chum, and sockeye salmon u t i l i z e  t h e  system, as w e l l  as s t ee lhead ,  cu t -
t h r o a t ,  and r e s i d e n t  rainbow t r o u t .  Anadromous and r e s i d e n t  Dolly Varden 
were a l s o  sampled. Addi t iona l  spec ie s  inc lude  th reesp ine  s t i c k l e b a c k  and 
c o t t i d s .  F i s h  sampling l o c a t i o n s  and e f f o r t  and ca tch  information are 
shown i n  Figure 3 and Table 10. 

The most abundant spec ie s  of salmonid i n  Salmon Lake is  Dolly Varden. 
Salmon Lake i s  a major overwinter ing area f o r  anadromous Dolly Varden and, 
s t a r t i n g  i n  J u l y ,  l a r g e  numbers of Dolly Varden move i n t o  t h e  system t o  
spawn. One school  of 2,000 Dolly Varden was repor ted  j u s t  o f f  t h e  main 
i n l e t  (Andrews, 1964). The main i n l e t  is  t h e  major spawning a r e a  u t i l i z e d  
by Dolly Varden. Dolly Varden up t o  619 mm f o r k  length  were sampled during 
our i n v e s t i g a t i o n s .  An incomplete popula t ion  estimate ranged between 3,181 
and 14,020 a t  t h e  95% confidence l e v e l .  

Coho salmon f i r s t  e n t e r  Salmon Lake i n  l a t e  August o r  e a r l y  September. 
Most of t h e  spawning t a k e s  p l ace  i n  t h e  main i n l e t .  Escapement estimates 
f o r  coho salmon i n  Salmon Lake have averaged 500-1,000 f i s h  t h e  l a s t  few 
yea r s  (DeJong, pe r s .  comm.). Most of t h e  r e a r i n g  t akes  p l ace  i n  t h e  l ake  
proper ,  with t h e  shallow i n l e t  and o u t l e t  areas being t h e  most heav i ly  
u t i l i z e d .  A populat ion estimate of age 1+ and 2+ coho salmon w a s  between 
3,700 and 7,700.  

Pink and chum salmon spawn mainly in t h e  o u t l e t  of Salmon Lake, a l though a 
f e w  chum were observed hold ing  o f f  t h e  main i n l e t .  

There i s  a s m a l l  sockeye salmon run i n  Salmon Lake. The ma jo r i ty  of t h e  
spawners were observed i n  t h e  main i n l e t .  A few sockeye w e r e  a l s o  observed 
along t h e  northwest sho re l ine .  

S tee lhead  numbers are very  low f o r  t h e  Salmon Lake system. A f o o t  survey 
on May 20 accounted f o r  n ine  s tee lhead  i n  t h e  o u t l e t  stream. S i x  redds 
were a l s o  observed during these  surveys.  The redds were a l l  concentrated 
i n  t h e  upper one-third of t h e  o u t l e t .  A f o o t  survey of t h e  main i n l e t  on 
June 2 accounted f o r  two s t ee lhead ,  but  no redds were observed. 
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Fry t rapping  i n  t h e  main i n l e t  y ie lded  no r e a r i n g  rainbow t r o u t .  The 
o u t l e t  end of t h e  l ake  and t h e  o u t l e t  stream were t h e  only areas where 
r e a r i n g  rainbow t r o u t  were captured.  

Resident rainbow t r o u t  up t o  324 mm f o r k  length  were sampled from Salmon 
Lake dur ing  our  inves t iga t ions .  There does not  seem t o  be a l a r g e  popu- 
l a t i o n  of r e s i d e n t  rainbow t r o u t  i n  Salmon Lake. 

Cut throa t  t r o u t  are f a i r l y  abundant i n  Salmon Lake and provide a good 
f i s h e r y  f o r  f i s h  200-390 mm f o r k  length .  A populat ion estimate was a t -
tempted on c u t t h r o a t  t r o u t  i n  Salmon Lake, bu t  only f i v e  r ecap tu res  w e r e  
recorded out  of 104 marked c u t t h r o a t  t r o u t  a t  l a r g e  i n  Salmon Lake. The 
popula t ion  estimate ranged between 483 and 2,706 a t  t h e  95% confidence 
l e v e l .  The c u t t h r o a t  t r o u t  were mainly concentrated near  t h e  main i n l e t  
and t h e  o u t l e t  t o  Salmon Lake. Rearing t akes  p l ace  mainly i n  Salmon Lake. 
Extensive f r y  t rapping  of t h e  main i n l e t  and o u t l e t  y ie lded  no r e a r i n g  
c u t t h r o a t  t r o u t .  

The main i n l e t  t o  Salmon Lake w a s  foot-surveyed on t h r e e  occasions dur ing  
our  i n v e s t i g a t i o n  of t h e  Salmon Lake system. Fry t rapping  was conducted on 
two of t hese  surveys.  Nine f r y  t r a p s  f i shed  on June 2 y ie lded  no f i s h ,  
whi le  n ine  f r y  t r a p s  f i shed  August 5 y i e lded  124 r e a r i n g  coho salmon, 
15 r e a r i n g  Dolly Varden (58 mm t o  1 2 2  mm), and one c o t t i d .  

The main i n l e t  w a s  surveyed f o r  approximately 2 km above t h e  l ake .  It  
con ta ins  good spawning g rave l  throughout t h i s  s ec t ion .  The upper h a l f  of 
t h i s  s e c t i o n  becomes braided and much of t h e  flow comes out  of muskegs. 

The o u t l e t  t o  Salmon Lake w a s  f r y  t rapped on two occasions.  On June 29, 
e i g h t  f r y  t r a p s  accounted f o r  13 r e a r i n g  coho salmon, 1 r e a r i n g  rainbow 
t r o u t ,  and 1 Dolly Varden. On August 5 ,  seven f r y  t r a p s  y ie lded  17  r e a r i n g  
rainbow t r o u t ,  46 r e a r i n g  coho salmon, and 6 c o t t i d s .  

The o u t l e t  stream i s  shal low and r i f f l y  wi th  shallow runs  and pools  scat-
t e r e d  throughout i t s  length .  The lower h a l f  has  a l o t  of good spawning 
area, whi le  t h e  upper h a l f  has  a few s c a t t e r e d  pockets  of good g rave l .  

P lo tn ikof  River. P lo tn ikof  River i s  a l a r g e  r i v e r  (approximately 20 m 
wide) flowing nor thwes ter ly  4 km from Plotnikof  Lake t o  Por t  Banks. The 
r i v e r  is  loca ted  on t h e  south s i d e  of Whale Bay, approximately 57 km 
south-southeast  of S i t k a  on Baranof I s l and .  The r i v e r  i s  w e l l  known i n  t h e  
S i t k a  area f o r  i t s  e a r l y  run of coho salmon ( l a t e  Ju ly-ear ly  August). The 
i n t e r t i d a l  area and lower r i v e r  normally r ece ive  a f a i r  amount of f i s h i n g  
pressure .  A 5-m w a t e r f a l l  a t  t i dewa te r  seems t o  exclude a l l  anadromous 
f i s h  except  coho salmon and s t ee lhead  from t h e  P lo tn ikof  system. Resident  
rainbow t r o u t ,  Dolly Varden, and kokanee salmon are t h e  only o t h e r  f i s h  
spec ie s  known t o  e x i s t  i n  t h e  P lo tn ikof  system above t h e  t idewater  f a l l .  

Access t o  P lo tn ikof  River is  mainly by boat  or f l o a t p l a n e  from S i t k a .  
There i s  a popular  campsite j u s t  t o  t h e  l e f t  of t h e  t i dewa te r  f a l l s  used by 
a n g l e r s  and hun te r s  i n  t h e  area. A poorly maintained USFS t r a i l  roughly 
p a r a l l e l s  P lo tn ikof  River t o  t h e  o u t l e t  of P lo tn ikof  Lake. P lo tn ikof  River  
i s  a s t e e p ,  f a s t  r iver.  There are many f a l l s ,  r ap ids ,  and r i f f l e s  through- 
out  i t s  length .  The only except ion is  a l a r g e  6.4-ha pond about 0.6-km 
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downstream from Plo tn ikof  Lake. The pond is  shallow, log  covered, and mud 
bottomed. The pond i s  e x c e l l e n t  r e a r i n g  area f o r  coho salmon and Dolly 
Varden. Very few r e a r i n g  rainbow t r o u t  were sampled i n  t h e  pond. 

P lo tn ikof  River  w a s  sampled throughout i t s  a c c e s s i b l e  length  wi th  b a i t e d  
f r y  t r a p s  and hook and l i n e .  Sampling e f f o r t  was conducted from Plo tn ikof  
Lake t o  a canyon s t r e t c h  approximately 1.7-km downriver and from t idewa te r  
up r ive r  t o  t h e  bottom of t h e  canyon s t r e t c h  approximately 1.2 km 
(Figure 5 ) .  

The s e c t i o n  from Plotnikof  Lake t o  t h e  pond i s  mainly a high g rad ien t ,  
l a r g e  rock and bedrock area wi th  some canyon area. Hook and l i n e  sampling 
revealed a hea l thy  popula t ion  of r e s i d e n t  rainbow t r o u t .  Some of t h e s e  
f i s h  may migra te  back and f o r t h  from t h e  lake .  Although 97 rainbow were 
marked i n  t h e  upper r iver,  only one w a s  ever  recaptured.  Rainbow t r o u t  up 
t o  628 mm and s e v e r a l  spawning s tee lhead  were sampled i n  t h i s  s t r e t c h .  
Spawning area is  l imi t ed  but  i s  w e l l  u t i l i z e d  by s t ee lhead  and r e s i d e n t  
rainbow. Fry t rapping  w a s  very poor i n  t h i s  area (Table 7 ) ,  but  t h i s  may 
have been due t o  t h e  seasonal  n a t u r e  of t rapping  success  w e  encountered. 

Hook and l i n e  sampling revealed few r e s i d e n t  rainbow t r o u t  below t h e  pond 
area of t h e  upper r i v e r .  Rearing rainbow t r o u t  (under 160 mm) are p resen t  
throughout t h e  flowing p a r t s  of t h e  r i v e r .  

Plotnikof  River ,  from t h e  pond t o  t h e  canyon (approximately 1.0 km), i s  a 
f a s t ,  rocky r i v e r  throughout t h e  upper h a l f .  Severa l  s m a l l  f a l l s  (1-2 m) 
occur and most of t h e  pools  are s m a l l .  The lower h a l f  t ends  t o  f l a t t e n  out  
wi th  an appropr i a t e  decrease  i n  s u b s t r a t e  s i z e  and water v e l o c i t y .  Fry 
t r a p  ca tches  w e r e  good f o r  rainbow t r o u t  and coho salmon i n  t h i s  area, but  
poor f o r  Dolly Varden. Rainbow t r o u t  averaged 7 . 8  per  t r a p ,  coho salmon 
averaged 5.2 pe r  t r a p ,  and Dolly Varden averaged 0.8 pe r  t r a p  f o r  2 2  t r a p s .  

The canyon s t r e t c h  i s  narrow, steep-walled,  very  f a s t ,  and t h e  s u b s t r a t e  i s  
mostly l a r g e  rock and bedrock. Deep p ro tec t ed  pools  i n  t h i s  s t r e t c h  are 
probably major holding areas f o r  summer-run s t ee lhead .  The canyon s t r e t c h  
w a s  no t  sampled f o r  f i s h  because of t h e  extreme d i f f i c u l t y  i n  n e g o t i a t i n g  
most of i t s  length .  

The r i v e r ,  from t h e  canyon t o  t h e  t idewater  f a l l ,  w a s  d iv ided  i n t o  t h r e e  
s e c t i o n s  f o r  f r y  t rapping  (Figure 5 ) .  Area 1, from t h e  bottom of t h e  
canyon t o  t h e  braided area, is  about 20 m wide and 0.7-1.0 m deep. I t  is  
mostly r i f f l e  area wi th  a cobblestone s u b s t r a t e .  Fry t r a p  success  w a s  very  
good i n  t h i s  s t r e t c h  of r i v e r .  Rainbow t r o u t  ca tches  averaged 15.4 pe r  
t r a p ,  coho salmon ca tches  averaged 2.9 pe r  t r a p ,  and Dolly Varden ca t ches  
averaged 2.2 pe r  t r a p .  

Area 2 ,  comprised of t h e  braided s t r e t c h ,  is  dominated by two main chan-
n e l s .  These channels are f a s t ,  narrow, and g rave l ly .  Also,  they con ta in  
q u i t e  a few logs .  Rainbow t r o u t  ca t ches  averaged 11 .7  pe r  t r a p ,  coho 
salmon ca tches  averaged 5 . 7  per  t r a p ,  and Dolly Varden ca tches  averaged 
4 .7  pe r  t r a p .  

Area 3 extends from the confluence of the braided section to the tidewater 
falls. It is wide and shallow wi th  l a r g e  rock and bedrock s u b s t r a t e .  Trap 
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catches for rainbow trout averaged 5.5 per trap, coho salmon catches 
averaged 3.0 per trap, and Dolly Varden catches averaged 1.2 per trap. 

Age analysis of 85 rainbow trout fry trapped in lower Plotnikof River 
showed the fish from 63-157 mm fork length to be age 1+ to age 3+. Age-
length relationship of these rearing fish follows: Age 1 = 78 mm, Age 2 = 
120 mm, and Age 3 = 145 mm. 

A population estimate was carried out on rearing rainbow trout in the 
tidewater Falls Hole at Port Banks from August 10-13. Of 275 rainbow trout 
marked with dorsal caudal clips, 53 were recaptured. A population estimate 
of 670 rainbow trout, with a 95% confidence interval of 514-871 rainbow 
trout, was determined by using a modified Schnabel method. 

The Plotnikof River steelhead population seems to be larger than previous 

investigations have indicated. The number of adults is hard to enumerate 

without a weir because of the size of the river, inaccessibility of some 

areas, and the presence of large numbers of coho salmon in the river during 

July and August. The lack of larger, older rainbow trout in most of 

Plotnikof River indicates that the vast majority of the rainbow trout are 

rearing steelhead. 


The Plotnikof River steelhead population is comprised of both spring-run 

and summer-run components. Both races spawn in May and June. The number 

of spawners of each race is unknown. 


Most of the steelhead spent 4 winters rearing in fresh water and then spent 
two winters in salt water before beginning their spawning migration up 
Plotnikof River. Eight of the 30 steelhead sampled (26.7%) were repeat 
spawners (Table 15) .  
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Table 15. Age Analysis of Plotnikof River Steelhead, 1982. 

Length Sex* Date Age** 

Spawning Fish From Upper River 

490 June 10 R. 1FS 
632 
640 

May 27 
June 11 

4.2f5 
R.2FS 

655 June 7 4.2f5 
659 
676 

May 27 
June 11 

3.2f5 
r.2f5 

685 
707 

May 27 
June 10 

4.2f5 
4.2f5 

720 June 8 4.2FS1FS 
780 June 7 4.2FS 1FS 

Summer-Run From Tidewater Falls Hole 

574 
582 
650 
650 
658 
674 
674 
679 
684 
687 
693 
696 
708 
7 14 
719 
728 
734 
751 
766 
781 

9 
d 
d 
d 

. . .  . . .  . . .  

. . .  
Q 
d 
Q . . .  . . .  . . .  
d 
9 

d 
d 
d 

. . .  

Aug. 10 
Aug. 10 
Aug. 9 
Aug,. 10 
July 22 
July 22 
Aug. 12 
July 22 
Aug. 9 
Aug. 10 
July 23 
July 22 
July 22 
July 21 
July 22 
July 23 
July 22 
Aug. 10 
Aug. 11 
Aug. 9 

4.1+ 
5.1+ 
4.2 
3.2 
4.2 
4.2FS1 
4.2 
3.2 
3. lFSl 
4.2 
4.2 
4.2 
4.2 
3.2 
4.2 
3.3FS1 
3. lFSl 
4.3 
4.3 
4.3 

*The immature condition of some fish prevented sex determination by 

external characteristics. 


**F indicates overwintering in fresh water. 
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